1) Materials and Methods

General Considerations
All reagents and solvents were purchased from commercial sources (Sigma-Aldrich, Acros).
They were all analytical grade and used without further purification. Reactions were monitored by thin layer chromatography (TLC) on silica60F 254 TLC aluminium foils (Merck).
Column chromatography was carried out on Silica gel 60 (particle size 0.04 -0.063 mm; deactivated), purchased from Macherey-Nagel. The titanium oxide (anatase) nanoparticles were purchased from nanograde ® as a 20 wt.% suspension in isopropanol without any surfactants. TiO 2 paste (Ti-Nanoxide T/SP) and the sealing foil (Meltonix 1170-25) were purchased from Solaronix.
Instruments
NMR spectra were recorded with Bruker Avance 300 (300 MHz), Bruker Avance 400 (400 MHz), and Jeol EX 400 (400 MHz) spectrometers. IR spectra were recorded on a Bruker
Tensor 27 (ATR or ZnSe plate) spectrometer. A Varian Cary 5000 and Shimadzu UV-3102 PC were used for UV-Vis measurements. Fluorescence spectra were obtained from a Shimadzu RF-5301 PC. Mass spectrometry was carried out with a Shimadzu AXIMA Confidence
(MALDI-TOF, matrices: 2,5-dihydroxybenzoic acid (dhb), trans-2-[3-(4-tert-butylphenyl)-2-
methyl-2-propenylidene]malononitrile (dctb). High resolution mass spectrometry (HRMS)
was performed on a Bruker microTOF II focus and a Bruker maXis 4G. For DLS measurements and determination of the zeta potentials, a Zetasizer Nano series ZEN3600 (Malvern Instruments) was used. The device uses a red laser for measurements. TGA experiments were carried out on a TG-209 F1 Libra (Netzsch) with nitrogen as protective and nitrogen and oxygen as carrier gas. The centrifuge was a Heraeus Multifuge X1R (Thermo scientific).
2) Synthesis
Synthetic procedures
Under inert conditions 0.27 g (0.90 mmol; 1.0 eq) tert-butyl 4-iodobenzoate 4 were dissolved in 15 mL dry THF and 10 mL NEt 3 . 
4) Wet-chemical Surface Functionalization
Pure TiO 2 Nanoparticles:
The titanium dioxide (anatase) nanoparticles were purchased from nanograde ® as a 20 wt% suspension in isopropanol without any surfactants. This was confirmed by TGA measurement and by recording IR spectra of the pure particles. Furthermore, DLS measurements gave an average hydrodynamic diameter of ~ 58.8 nm for these particles: 
BET Measurement
We performed a BET measurement to determine the specific surface area of the pure TiO 2 nanoparticles:
The particles were heated to 250 °C for 4 h before measurement. 
Experimental Functionalization Procedure
The TiO 2 nanoparticles were functionalized in a wet-chemical functionalization process in 0.15 wt% dispersions in isopropanol. To ensure a full coverage the particles were exposed to different concentrations of 1 (from 0.34 mM to 5 mM). The particles were functionalized in a volume of 25 mL, corresponding to ~ 30 mg nanoparticles. After adding the phosphonic acid, the dispersions were sonicated for 30 min. After functionalization the mixture was centrifuged for 10 min (14.000 rpm). The functionalization included three washing steps. A washing step included redispersion of the particles in isopropanol followed up by another sonication step for 10 min and centrifugation. Finally, the particles were dried (80°C) or converted into a desired solvent for characterization (chloroform) while maintaining the particle concentration (0.15 wt%). To determine the maximum grafting density and the parameters needed for a complete monolayer surface functionalization we performed TGA measurements of all samples. TGA was measured with nitrogen as protective gas and nitrogen and oxygen (80%:20%) as carrier gas. 
Determination of the Langmuir Isotherm and maximum monolayer grafting density
5) Self-assembly of porphyrins on TiO 2 nanoparticles
Experimental procedure for hydrogen bonding interaction driven self-assembly on nanoparticle surfaces
In a typical experimental procedure, the porphyrin cyanurate 2 was added in 0. 
Experimental procedure for hydrogen bonding interaction driven self-assembly on 2D TiO 2 thin layer
For the time-dependent absorption study presented in Figure 3 of the manuscript a transparent nanocrystalline TiO 2 layer (Ti-Nanoxide T/SP, Solaronix; thickness: 7 µm) was prepared on an untreated glass slide by using a doctor blade technique. This glass slide was then exposed to
Hamilton receptor 1 in isopropanol (0.5 mM) for 24 h for complete monolayer coverage of the TiO 2 nanoparticles. Aiming for a supramolecular coupling of porphyrin cyanurate 2 the glass slide was immersed into a chloroform solution of porphyrin cyanurates 2 (0.5 mM). In order to exchange the surface-adsorbed porphyrin cyanurates 2 against tert-butyl 8-(cyanurato)octanoate 4 (cy.ac.) the glass slide was immersed into a 2.0 mM chloroform solution of tert-butyl 8-(cyanurato)octanoate.
6) Assembly of DSSCs
Fluorine-doped tin-oxide (FTO) substrates were sonicated for 15 min with a detergent solution, For preparation of the counter-electrodes two holes (0.1 mm) were drilled into FTOs via sandblasting prior to the cleaning procedure (vide supra). FTOs were coated with a thin film of chloroplatinic solution (4.88 mM) in isopropanol. Thereby, always the same amount of chloroplatinic solution (26 L) was used to assure the same coverage of the FTO. Then, the slides were annealed to 390 °C for 15 min. For every measurement counter-electrodes were freshly prepared to assure reproducible results.
The photoanodes and the counter-electrodes were assembled into a sealed sandwich-type cell by heating at 130 °C with a controlled pressure using a hot-melt ionomer film (Surlyn). The electrolytes were introduced via capillary forces. Finally, the two holes were sealed using an additional Surlyn and a cover glass.
